iAP16Rec'dPCT/PT0 22SEP1^^S 

Substitui 

SPECIFICATION *^Q/5938^^ 



Substitute Specification 
(Clean Copy) 



METHOD AND DEVICE FOR REMOVING DISSIMILAR MATERIAL 

5 RELATED APPLICATION 

This application is a national phase of PCT/JP2005/009683 filed on May 26, 2005, which claims 
priority from Japanese Application No. 2004-157384 filed on May 27, 2004, the disclosures of which 
Applications are incorporated by reference herein. The benefit of the filing and priority dates of the 
10 International and Japanese Applications is respectfully requested. 

TECHNICAL FIELD 

[0001] 

The present invention relates to a method for removing a dissimilar material, and more particularly 
1 5 relates to a method and apparatus for removing a dissimilar material form a plastic product. 

BACKGROUND ART 

[0002] 

Waste plastic discarded from homes and elsewhere has so far been incinerated or dumped in landfill, 
20 but this has led to societal problems such as negative impact on the global environment and a lack of landfill 
sites. Consequently, measures aimed at recycling waste plastic have been adopted in recent years, and there 
is now a need for recycling methods and apparatus that were not really considered necessary in the past. 

The above-mentioned waste plastic is contained in large quantities in used consumer electrical 
products. In particular, plastic is used in the housings of television sets and personal computer displays, so 
25 there is a need to recycle these plastics. 

In material recycling, which is one recycling method, plastic products have to be precisely identified 
and sorted for each type of plastic, and any dissimilar materials that are attached to the plastic products have 
to be eliminated. This is because if the plastic is recycled while it still contains a dissimilar material, this 
will adversely affect the quality and properties of the regenerated plastic. For example, a television set or 
30 computer display housing includes not only the plastic of which the housing itself is made, but also paper 
labels and cloth speaker netting that are applied with an adhesive. Furthermore, plastic parts made of 
different materials, such as switches, or metallic speaker netting may be attached. Up to now, to eliminate 
these dissimilar materials, the worker had to cut them off with a tool or remove them by applying heat. 
Patent Document 1 : Japanese published unexamined patent application No. 2001-89021 
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DISCLOSURE OF THE INVENTION 

[0003] 

As discussed above, since the work entailed by a convention method for removing a dissimilar 
material was manual work performed by a worker, the removal was a major job and efficiency was poor. 
5 Another problem was that when the unnecessary portion was cut away with a power tool, hydraulic tool, or 
the like, the fixing of the plastic product could become unstable, which would endanger the safety of the 
worker, and cutting dust was scattered, which adversely affected the working environment. 

The present invention was conceived in an effort to solve the above problems, and it is an object 
thereof to provide a method and apparatus for removing a dissimilar material, with which a dissimilar 
10 material that is different from the material of a plastic product can be efficiently removed fi-om the plastic 
product, and there are no problems in terms of workplace safety or the working environment. 
To achieve the stated object, the present invention is constituted as follows. 
The first invention is a method for removing a dissimilar material, which is attached to a plastic 
product and is different fi-om the material of the plastic product, from the plastic product, comprises 
1 5 supporting the plastic product by pressing from the outside of the plastic product, and punching out the 
dissimilar material. 

With this method, efficiency is high because the dissimilar material is mechanically punched out of 
the plastic product, and because the material is removed by punching, there is no scattering of cutting dust 
or the attendant problems with the working environment. 
20 The second invention is the method for removing a dissimilar material according to the first 

invention, wherein the plastic product is substantially box-shaped, and has at least one opening. 
This allows the plastic product to be pressed more securely fi-om the outside. 
The third invention is the method for removing a dissimilar material according to the second 
invention, wherein the plastic product is pressed fi-om the outside of the plastic product lateral face while 
25 supporting the plastic product. 

With this method, the plastic product can be fixed more securely, affording greater work safety. 
The fourth invention is an apparatus for removing a dissimilar material, which is attached to a 
plastic product and is different from the material of the plastic product, from the plastic product, comprises a 
seat unit on which the plastic product is placed, a pressing and supporting unit for supporting the plastic 
30 product by pressing from the outside of the plastic product, and a punching unit for punching out from the 
plastic product the dissimilar material that is different from the material of the plastic product. 

With this apparatus, efficiency is high because the dissimilar material is mechanically punched out 
of the plastic product, and because the plastic product is supported by pressure, good work safety can be 
ensured, and since the material is removed by punching, there is no scattering of cutting dust or the 
35 attendant problems with the working environment. 
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The fifth invention is the apparatus for removing a dissimilar material according to the fourth 
invention, wherein the punching unit has a blade unit for punching out the dissimilar material, and a 
working unit for operating the blade unit up and down, the blade unit punches out the dissimilar material by 
moving up and down, and the working unit is located lower than the seat unit and the blade unit. 
5 With this apparatus, since the working unit is located lower than the seat unit, the working unit is 

not right in front of the worker, and the plastic product can be easily installed in the seat unit. Also, the 
work is easier because the worker can directly see the dissimilar material that is to be removed. 
Furthermore, since the stroke of the blade unit in the part that is being punched out can be reduced 
regardless of the vertical height of the plastic product from the seat unit, a more compact apparatus can be 
10 obtained. 

With the method of the present invention for removing a dissimilar material, as discussed above, a 
dissimilar material can be efficiently removed without any problems in terms of workplace safety or the 
working environment. Also, with the apparatus of the present invention for removing a dissimilar material, 
a compact apparatus that is easy to use can be obtained. 

15 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0004] 

FIG. 1 is a simplified diagram of the dissimilar material removal apparatus pertaining to an 
embodiment of the present invention; 
20 FIG. 2 is a diagram illustrating an example of a television cabinet; 

FIG. 3 is a front view of the dissimilar material removal apparatus pertaining to this embodiment, 
and shows a plastic product being placed; 

FIG. 4 is a top view of the dissimilar material removal apparatus pertaining to this embodiment, and 
shows a plastic product being pressed and supported; 
25 FIG. 5 is a top view of the dissimilar material removal apparatus pertaining to this embodiment, and 

shows a plastic product that has been moved; 

FIG. 6 is a front view of the dissimilar material removal apparatus pertaining to this embodiment, 
and shows dissimilar material being punched out; and 

FIG. 7 is a top view of the dissimilar material removal apparatus pertaining to this embodiment, and 
30 shows a plastic product that has been moved. 

NUMERICAL REFERENCES 

[0005] 

1 punching unit 

2 blade unit 
35 3 working unit 
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3a linking unit 

4 seat unit 
4a seat face 
4b frame 

5 4c hole 

5 frame 

6 work handle 

7 slide rail 

8 discharge chute 
10 9 collection box 

10 television cabinet 

1 1 side face 

12 front face 

12a front face opening 
IS 13 dissimilar material 

14 speaker unit 

15 front control panel 

16 punched-out portion 

17 pressing support unit 

20 101 dissimilar material removal apparatus 

PREFFERED EMBODIMENTS OF THE PRESENT INVENTION 

[0006] 

The method and apparatus of the present invention for removing a dissimilar material are a removal 
25 method and apparatus in which a dissimilar material that is attached to a plastic product and is different 

from the material of the plastic product is removed from the plastic product. It is preferable if the dissimilar 
material is punched out while the plastic product is supported by pressing from the outside of the plastic 
product. The punching unit of the apparatus has a blade unit for punching out the dissimilar material by 
moving up and down, and a working unit for moving the blade unit up and down. It is preferable if the 
30 working unit is located lower in the apparatus than the blade unit and the seat unit on which the plastic 
product is placed. 

As an example of the present invention, a dissimilar material removal method and apparatus 101 
will now be described through reference to FIGS. 1 to 7. 
Embodiments 

35 In this embodiment, a television cabinet that is substantially box-shaped and has an opening in a 
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front face and in a rear face corresponding to the front face is used as an example of a plastic product. 

FIG. 1 is a simplified diagram of the dissimilar mata*ial removal apparatus 101 of the present 
invention, FIG. 2 is a diagram illustrating a television cabinet 10 that is a plastic product to which a 
dissimilar material has been attached, and FIGS. 3 to 7 are diagrams illustrating the dissimilar material 
5 removal method and the operation of the apparatus 101 of the present invention. 

As shown in FIG. 1, the dissimilar material removal apparatus 101 comprises a punching unit 1 for 
punching out from a plastic product a dissimilar material that is different from the material of the plastic 
product. The punching unit 1 mainly includes a blade unit 2 and a working unit 3. The blade unit 2 is a 
member for punching out a dissimilar material. The working unit 3 is a mechanism for moving the blade 

10 unit 2 up and down, and has a linking unit 3a extending from the main unit, with the upper end of the 

linking unit 3a linked to the blade unit 2. In this embodiment, the working unit 3 performs punching by 
moving the blade unit 2 downward. The blade unit 2 is rectangular in shape and is larger than the linking 
unit 3a, and has blades formed on the lower part of each of its four sides. The blade unit 2 must be made in 
a size that allows it to pass through an opening 12a in the television cabinet 10. The linking unit 3a passes 

15 vertically through a hole 4c (see FIG. 3) in the seat unit 4 (described below). The seat unit 4 is a member on 
which the plastic product is placed, is formed by a seat face 4a (the upper face) and a frame 4b that supports 
this seat face 4a, and has a space in its interior. As shown in FIG. 3, the hole 4c passes vertically through 
the center of the seat face 4a. 

The dissimilar material removal apparatus 101 further comprises a frame 5, a woik handle 6, and a 

20 slide rail 7 on the seat face 4a. The frame 5 is a member disposed slidably over the seat face 4a, includes a 
rectangular side face unit, and is open above and below. The frame 5 is large enough to allow the plastic 
product to be installed inside the frame. The plastic product is disposed in the fi^ame S and is pressed on by 
a pressing support unit 17 from the outside of the side faces, and is thereby fixed within the frame 5. The 
pressing support unit 17 has a pressing plate 17a and a biasing unit 17b. The pressing plate 17a is a flat 

25 member disposed within the frame 5, and in this embodiment it extends to the left and right in FIG. 1 and is 
able to move forward and backward. The biasing unit 17b can impart a biasing force on the pressing plate 
17a in the forward direction in FIG. 1, and is driven by a drive unit (not shown). 

The work handle 6 is a mechanism for moving the plastic product on the seat face 4a, and is 
attached to the fi-ame 5. The slide rail 7 is a mechanism for moving and guiding the plastic product over the 

30 seat face 4a. 

The dissimilar material removal apparatus 101 further comprises a discharge chute 8 and a 
collection box 9. The discharge chute 8 is a member for discharging the portion of dissimilar material that 
has been punched out, and has a structure that guides the punched-out portion so that it can be collected 
more easily. The collection box 9 is used to collect the punched-out portions of dissimilar material 
35 conveyed by the discharge chute 8. The discharge chute 8 and the collection box 9 are disposed in the space 
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inside the seat unit 4. 

In FIG. 2, the television cabinet 10 has a side face 1 1 and a front face 12. An opening 12a (the 
portion in which the television screen is fitted) is formed in the front face 12, and dissimilar materials 13 are 
provided around the periphery thereof. The dissimilar materials 13 includes speaker units 14 made up of 
5 metal or cloth netting, and a front control panel 15 made up of a power switch, remote control signal 
receiver, name plate, control buttons, and so forth. 

The dissimilar material removal method of this embodiment will now be described. 
FIG. 3 shows the dissimilar material removal apparatus 101 from the front side (XZ plane), and 
shows the plastic television cabinet 10 shown in FIG. 2 when it has been installed in the frame 5. The 
10 television cabinet 10 is installed with the blade unit 2 passed through the front face opening 12a so that the 
front face opening 12a, which has the dissimilar materials 13, will be on the seat face 4a side. Next, the 
apparatus 101 is supported in the frame 5 by being pressed from the outside of the side face 1 1 of the 
television cabinet 10 by the pressing support unit 17 as shown in FIG. 4, which is a top view (XY plane). 
As a result, even if the television cabinet 10 is smaller than the frame 5, for example, it can still be fixed in 
15 the dissimilar material removal apparatus 101. The decision to press on the side face 1 1 is the result of 

taking the rigidity of the television cabinet 10 into account and selecting a location that can stand up to the 
pressing. As shown in FIG. 5, when the work handle 6 is operated, the television cabinet 10 is moved along 
with the frame 5 over the slide rail 7 so that the speaker units 14 and front control panel 15 that are the 
dissimilar materials 13 will come under the blade unit 2. Then, as shown in FIG. 6, which is a front view - 
20 (XZ plane) of the apparatus 101, the working unit 3 is moved downward and the blade unit 2 is lowered in 
the direction of the arrow in the figure to punch out the dissimilar materials 13. In this example, moving the 
working unit 3 downward makes the apparatus more compact. The punched-out portions 16 of the 
dissimilar materials 13 are discharged through the discharge chute 8 and collected in the collection box 9. 
After this, as shown in FIG. 7, which is a top view (XY plane) of the apparatus 101, the work handle 6 is 
25 operated so that the television cabinet 10 is moved along with the frame 5 along the slide rail 7 in the X and 
Y directions in the figure, while the work in FIGS. 5 and 6 is repeated. 

The above method allows dissimilar materials 13 to be mechanically punched out from the 
television cabinet 10, so efficiency is high, and since the television cabinet 10 is supported by pressing, 
work safety can be ensured. Also, because the materials are punched out, the dissimilar materials 13 can be 
30 removed without any scattering of cutting dust or the attendant problems with the working environment. 

The plastic product is not limited to a television cabinet, and may be any plastic product of another 
device or the like to which dissimilar materials are attached. 

Also, the place on the plastic product that are pressed and supported is not limited to the side face, 
as long as it is a location or face that is rigid enough to withstand the pressing on the plastic product. 
35 The direction in the working unit is actuated is not limited to downward, as long as the effect of the 
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present invention can be obtained. 

The dissimilar material removal method and apparatus of the present invention are not limited to the 
above embodiments, as long as the effect of the present invention can be obtained. 

INDUSTRIAL APPLICABILITY 

[0007] 

The present invention allows dissimilar materials to be removed efficiently without any problems in 
terms of work safety or the working environment, and can be applied to a various of material cycles. 
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